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Summary  Despite  the  distribution  of  long-lasting  insecticide-treated  nets  (LLINs)
in  Nigeria,  access  to  and  use  of  LLINs  continues  to  be  minimal.  Little  is  also  known
about  the  perceived  fair  price  people  are  willing  to  pay  for  LLINs  in  Ogun  State,
South-West  Nigeria.  Data  were  collected  using  semi-structured  questionnaire  among
pregnant  women  attending  antenatal  clinics  and  mothers  of  under-ﬁve  childrenNigeria in  randomly-selected  malaria  holo-endemic  communities  of  Ijebu  North  and  Yewa
North  local  government  areas  of  Ogun  State.  Results  showed  that  only  23.6%  of
495  respondents  owned  and  were  using  LLINs.  One  of  the  main  reasons  for  non-use
of  LLINs  was  unaffordability  of  LLIN  cost.  84.2%  of  the  495  respondents  were  will-
ing  to  pay  at  a hypothetical  price  of  N800.00  (US$5.00)  for  a  LLIN,  15.6%  were
unwilling  and  0.2%  was  indifferent  to  buying  it  at  the  price.  Their  willingness
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to  pay  was  signiﬁcantly  determined  by  education  and  occupation  (p  =  0.00).  Health
education  strategies  need  to  be  developed  to  increase  awareness  and  demand  for
 the  need  to  take  into  account  preferred  access  outlets  and
ss  to  pay  for  LLINs  if  equity  to  access  is  to  be  ensured  in  the
vier  Limited  on  behalf  of  King  Saud  Bin  Abdulaziz  University
rights  reserved.
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has been  approved  since  2002,  with  approximately
70% of that  money  for  countries  in  Sub-SaharanLLINs.  However,  there  is
the  diversity  in  willingne
study  communities.
©  2014  Published  by  Else
for  Health  Sciences.  All  
ntroduction
alaria  remains  a  major  public  health  and  devel-
pment challenge  globally,  particularly  in  Nigeria
1,2].  Pregnant  women  and  their  unborn  babies  as
ell as  children  under  ﬁve  years  of  age  are  among
he groups  most  vulnerable  to  malaria.  Between  25
nd 30  million  women  become  pregnant  annually
n areas  of  Africa  where  malaria  is endemic  [3,4],
nd approximately  100  million  episodes  of  malaria
ccur worldwide  each  year  among  children  under
ve years  of  age.  Thus,  over  one  million  deaths  per
ear are  attributable  to  the  disease.  Furthermore,
ith 60%  of  outpatient  visits,  30%  of  hospitalizations
nd 20—25%  of  infant  and  child  deaths  attributable
o malaria,  an  estimated  300,000  children  die  of
alaria  each  year  [5,6].
In Nigeria,  malaria  is  holoendemic.  It  is  esti-
ated that  approximately  97%  of  the  more  than
50 million  Nigerian  people  are  at  risk  of  malaria
7].  The  maternal  mortality  rate  is  630  deaths  per
00,000 live  births,  and  the  mortality  rate  for  chil-
ren under  ﬁve  is  143  deaths  per  1000  live  births
8].  Malaria  causes  up  to  11%  of  maternal  mortality
nd is  consistently  recorded  as  one  of  the  ﬁve  lead-
ng causes  of  mortality  among  children  under  ﬁve
ears. In  addition  to  the  direct  health  impact  of
alaria,  its  severe  socio-economic  burden  on  the
ountry  at  large  is  estimated  as  an  annual  loss  of
pproximately  132  billion  naira  due  to  treatment
osts, prevention,  and  loss  of  work  time  [7].
Studies have  shown  that  adequate  malaria  con-
rol could  prevent  3—8%  of  infant  deaths  [3,9]. The
se of  long-lasting  insecticide-treated  nets  (LLINs)
as been  shown  to  reduce  the  number  of  malaria
pisodes by  as  much  as  50%,  to  reduce  childhood
ortality by  20%  [10]  and  to  provide  protection
or pregnant  women,  who  are  the  most  suscep-
ible to  malaria  [11]. Epidemiological  evidence,
rising mainly  from  studies  in  the  countries  of  Sub-
aharan  Africa,  suggests  that  sleeping  under  LLINs
s a  cost-effective  and  efﬁcacious  method  of  con-
rolling  malaria.  For  this  reason,  promotion  of  LLIN
se has  become  a  key  malaria  control  strategy  [12].
Widespread  coverage  of  vulnerable  populations,
ncluding pregnant  women  and  children  under  ﬁve
A
l
t
[ears  of  age,  with  LLINs  constitutes  an  important
omponent of  the  strategy  to  control  malaria.  The
argets of  the  2000  Abuja  Summit  on  Roll  Back
alaria (RBM)  call  for  60%  and  80%  coverage  of  both
regnant  women  and  children  under  ﬁve  years  of
ge by  2005  and  2010,  respectively  [13].
A major  ongoing  effort  of  roll  back  malaria
RBM), in  line  with  the  National  Malaria  Strategic
lan (NMSP)  in  Nigeria,  has  had  the  aim  of  scaling-up
alaria prevention  and  treatment  interventions  to
 universal  scale  [7,14]. Due  to  the  2000  Abuja  Sum-
it on  RBM,  the  intervention  policies  and  strategies
ased on  the  World  Health  Organization  (WHO)  rec-
mmendation  for  free  distribution  of  LLINs  were
dopted  in  the  country  in  2001  [15],  and  the  govern-
ent has  been  proactive  in  promoting  them  [1,16].
hese policies  are  being  implemented  nationwide,
articularly in  Ogun  State,  through  the  provision
f LLINs  and  intermittent  preventive  treatment  of
alaria in  pregnancy  (IPTp)  to  pregnant  women  in
ttendance  at  antenatal  clinics  and  through  provi-
ion of LLINs  to  children  under  ﬁve  years  of  age  upon
ompletion  of  immunizations  [7,16,17].
The RBM  ‘Strategic  Framework  for  Coordinated
ational Action  in  Scaling-up  Insecticide-Treated
etting  Programmes  in  Africa’  promotes  coordi-
ated  national  action  and  advocates  for  sustained
ublic provision  of  targeted  subsidies  to  maximize
he public  health  beneﬁts  of  treated  nets  and
or support  and  stimulation  of  the  private  sec-
or [18]. Since  its  inception  in  2002,  the  Global
und has  been  the  leading  international  donor  for
alaria control  alongside  the  United  States’  Pres-
dent’s Malaria  Initiative.  Programs  supported  by
he Global  Fund  have  made  an  increasingly  sig-
iﬁcant  contribution  to  international  aims  such  as
hose of  RBM  and  the  MDG.  Through  its  network  of
artners and  recipients,  the  Global  Fund  has  sup-
orted malaria  programs  in  97  countries,  including
igeria. A  total  of  8.8  billion  U.S.  dollars  in  fundingfrica, including  Nigeria.  More  than  310  million
ong-lasting insecticide-treated  nets  have  been  dis-
ributed by  programs  supported  by  the  Global  Fund
19].
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However,  despite  the  free  distribution  of  LLINs
in the  country,  which  is  both  in  line  with  the  NMSP
[7,14]  and  central  to  the  RBM  and  Millennium  Devel-
opment  Goals  (MDG)  objectives,  access  to  and  use
of LLINs  continues  to  be  minimal  [6,20,21]. The
main limitation  of  LLIN  implementation  has  been
the inability  of  people  to  afford  them  rather  than  a
lack of  knowledge  [11,22].  Entirely  free  programs
are unsustainable  due  to  a  lack  of  government  funds
and the  limited  duration  of  donor  support  which
sustains such  programs.  Hence,  methods  of  mobi-
lizing communities  to  pay  for  LLINs  need  to  be
pursued  [23].  However,  little  is  known  about  peo-
ple’s  level  of  willingness  to  pay  for  LLINs  or  about
their  knowledge,  perception  and  acceptance  of  the
treated materials  in  Ogun  State,  Nigeria.  Although
this novel  approach  of  malaria  control  is  attract-
ing enormous  attention  and  being  promoted  in  the
country’s  RBM  program,  there  is  presently  very  lit-
tle study-based  evidence  on  the  usage  and  social
marketing of  LLINs  to  support  their  extensive  use  in
the context  of  rolling  back  malaria  in  communities
of the  state.
The focus  of  this  paper  is  to  report  a  sub-study  on
the perception  and  affordability  of  LLINs.  This  sub-
study is  part  of  a  larger  study  that  examined  the
knowledge,  attitudes,  and  practices  related  to  the
malaria control  program  within  the  context  of  RBM
among pregnant  women  and  mothers  of  children
under ﬁve  years  of  age  in  selected  communities  of
Ogun State,  Nigeria.
Methods
Study area
The  study  was  carried  out  in  two  randomly  selected
semi-urban local  government  areas  (LGAs)  of  Ogun
State located  in  the  rain  forest  zone  of  south-
western Nigeria  where  malaria  is  holoendemic  year
round and  the  RBM  program  is  being  implemented.
The LGAs  are  named  Ijebu  North  and  Yewa  North,
which are  two  of  twenty  LGAs  in  Ogun  State.  The
Ijebu North  and  Yewa  North  LGAs  are  located  140  km
northeast and  170  km  north  of  Lagos  in  the  rain
forest zone  of  southwestern  Nigeria.  Two  commu-
nities  (Oru/Awa-Ilaporu  and  Mamu)  in  the  Ijebu
North  LGA  and  two  communities  (Igbogila  and  Ijoun)
in the  Yewa  North  LGA  were  randomly  selected
for the  study.  The  ﬁrst  study  stage  involved  the
random  selection  of  these  two  LGAs  from  the  20
LGAs in  Ogun  State  using  a  simple  random  samp-
ling technique.  Adopting  the  balloting  approach,
the names  of  the  LGAs  were  written  on  pieces
of paper,  grouped  into  threes  according  to  the
s
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eo-political  zone  to  which  they  belong,  placed
nto three  containers  representing  the  three  geo-
olitical zones  in  the  state,  and  shufﬂed,  and
ne LGA  was  subsequently  picked  from  two  con-
ainers  that  were  randomly  selected  from  the
hree container  choices.  The  second  stage  involved
he selection  of  two  communities  in  each  of the
GAs, which  was  performed  using  the  previously
xplained balloting  approach  without  replacement.
ere, the  LGAs  were  used  as  the  study  units.  The
nhabitants  of  the  two  LGAs  are  predominantly
armers and  traders,  and  there  is  a high  transmis-
ion of  malaria  during  the  rainy  season  between
pril and  November  [24—26]. The  location  of  the
wo study  LGAs  in  Ogun  State  is  displayed  in  Fig.  1.
Basic social  amenities,  such  as  roads,  water,
ealth facilities  and  educational  institutions,  are
bundant  in  the  selected  LGAs.  The  health  pro-
rams in  each  LGA  are  planned  and  managed  by
he Primary  Health  Care  Department  at  the  LGA
eadquarters.  The  health  facilities  found  in  the
jebu North  LGA  include  a  General  Hospital,  4  Pri-
ary Healthcare  Centers  (PHCs),  2  health  clinics,  3
ealth posts  and  23  private  clinics.  The  Yewa  North
GA also  has  a General  Hospital,  2  PHCs,  1  rural
ealth  center,  7 health  posts,  22  private  clinics  and
n alternative  health  clinic  [25,27,28].
tudy design
his  is  a cross-sectional  study  on  the  awareness,
erception, use  and  affordability  of  LLINs  in  the
ontext  of  the  RBM  program  in  the  Ijebu  North
nd Yewa  North  LGAs  of  Ogun  State.  The  target
opulations for  the  study  were  pregnant  women
nd mothers  of  children  under  ﬁve  years  of  age.  A
otal of  495  participants,  composed  of  233  moth-
rs of  children  under  ﬁve  years  of  age  and  262
regnant women  attending  antenatal  clinics,  were
nterviewed  during  the  household  and  clinic  survey,
espectively,  in  the  selected  communities.
Mothers of  children  under  ﬁve  years  of  age  were
elected using  a multi-stage  sampling  process  with
 combination  of  simple  random  and  systematic
ampling [29]. For  the  clinic  survey,  the  sampling
rame for  the  selection  of  study  units  was  a  list  of
regnant  women  registered  for  antenatal  care  at
he selected  health  facilities.  A  two-stage  selec-
ion procedure  was  used  to  select  the  pregnant
omen. The  ﬁrst  stage  randomly  selected  both  pub-
ic and  private  health  facilities  proportionally  from
he lists  of  health  facilities  in  each  LGA.  In  the
econd stage,  a  systematic  sampling  technique  was
sed to  select  every  nth  registered  pregnant  woman
rom the  antenatal  registers  at  each  of  the  health
acilities  visited  on  antenatal  clinic  days  until  the
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ource:  Adeneye  et  al.  [42].
equired  number  of  subjects  was  attained.  The
elected  women  were  interviewed  upon  exiting  the
linic. The  names  of  those  interviewed  upon  clinic
xit were  noted  on  each  visit  to  the  selected  health
acilities  to  avoid  duplication  of  respondents.  The
ists of  names  were  subsequently  destroyed  after
ata collection  for  conﬁdentiality.
ata collection procedures
he  study  involved  clinic  and  household  surveys.
he data  collection  process  ﬁrst  involved  a foun-
ational qualitative  study  of  peoples’  perceptions,
eliefs and  practices  concerning  malaria  preven-
ion and  treatment,  which  was  carried  out  in  focus
roup discussions  (FGDs).  The  outcome  of  this  initial
hase informed  the  content  of  the  questionnaire
sed for  this  survey.  Prior  to  the  actual  survey,
retesting was  performed  to  ascertain  the  ade-
uacy  and  consistency  of  the  research  design,  data
ollection  procedures  and  questionnaire.
The main  sections  of  the  questionnaire  from
hich the  focus  of  this  paper  was  derived  included
hose that  probed  the  background  characteristics  of
he respondent  such  as  age,  religion,  level  of  edu-
ation,  marital  status  and  occupation.  Questions
n respondents’  awareness  of  LLINs  and  their  use
n malaria  prevention  in  the  home  as  well  as  on
espondents’ ability  and  willingness  to  pay  for  LLINs
ere also  asked  of  both  study  populations.  The
esponse  rate  for  the  survey  was  90.0%  [495/550]
a
l
w
showing  the  study  LGAs.
91.0%  for  mothers  of  children  under  ﬁve  vs.  89.1%
or pregnant  women).
thical considerations
pproval  to  conduct  the  research  was  obtained
rom the  state  government’s  Ministry  of Health,
rom the  local  government  authority,  and  from
ommunity  heads  prior  to  the  commencement  of
he study  in  the  communities.  Ethical  approval  for
he research  protocol  of  the  larger  study  with  the
ssigned  number  UI/EC/11/0075  was  obtained  from
he University  of  Ibadan/University  College  Hospi-
al (UI/UCH)  Ethics  Committee,  and  the  study  was
arried out  in  accordance  with  universal  ethical
rinciples. Informed  consent  of  all  research  partici-
ants was  sought  and  obtained  in  written  form  using
n informed  consent  form  to  signify  willingness  to
articipate  in  the  research.
ata analysis
he  data  for  the  study  were  entered  and  analyzed
sing EpiInfo  6.04,  software  developed  by  the
enters for  Disease  Control  of  the  United  States  of
merica in  collaboration  with  the  WHO  [30]. Sta-
istical analyses  of  the  data  were  conducted  using
nalysis of  variance  and  chi-square  tests  at  a  95%
evel of  conﬁdence.  Analysis  of  variance  (ANOVA)
as used  to  show  the  relationship  between  mea-
urements of  the  mean  and  the  variance  (‘‘random
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error’’)  of  each  studied  sub-group  to  determine
whether the  difference  between  the  two  groups
was signiﬁcant.  A  chi-square  test,  which  is  a
non-parametric  test  of  statistical  signiﬁcance  for
bivariate tabular  analysis,  was  used  to  examine
whether two  different  samples  of people  were
signiﬁcantly different  enough  in  certain  behavioral
characteristics or  aspects.
Results
Socio-demographic characteristics of
respondents
The  socio-demographic  characteristics  of  the
respondents  are  presented  in  Table  1.  Of  the  495
respondents  surveyed,  262  (52.9%)  were  pregnant
women and  two  hundred  and  thirty-three  (47.1%)
were  mothers  of  children  less  than  ﬁve  years  of
age. Overall,  50.9%  and  49.1%  of  the  495  respon-
dents were  from  the  Yewa  North  and  Ijebu  North
local government  areas,  respectively.  The  ages  of
the respondents  ranged  from  16  to  40  years,  with  a
mean age  of  28.8  years  (27.9  years  among  pregnant
women vs.  28.7  years  among  mothers  of  children
less than  ﬁve  years)  and  a  median  age  of  30  years
(30 years  among  pregnant  women  vs.  23  years
among mothers  of  children  less  than  ﬁve  years).
A large  number  (68.5%)  of  the  respondents  were
Christians, and  97.6%  were  married.  Most  (81.0%)
of the  respondents  had  some  formal  education.  The
occupational  distribution  shows  that  most  respon-
dents  were  artisans  (38.4%)  and  traders  (25.9%).
Of the  two  hundred  and  sixty-two  pregnant  women
interviewed,  40.1%  were  from  private  hospitals  and
59.9% were  from  public  hospitals.
T
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Figure  2  Reasons  for  non-useA.K.  Adeneye  et  al.
espondents’ awareness and use of LLINs
wareness  of  LLINs  as  a tool  for  malaria  preven-
ion was  low.  The  results  showed  that  less  than  half
45.5%) of  the  four  hundred  and  ninety-ﬁve  respon-
ents (46.4%  of  mothers  of  children  under  ﬁve  years
f age  vs.  44.7%  of  pregnant  women)  interviewed
ad seen  or  heard  something  about  LLINs,  as  shown
n Table  2. Statistical  testing  using  ANOVA  showed
hat those  who  had  heard  of  LLINs  had  a  mean  age
f 28.4  years,  while  those  unaware  of  the  material
ad a mean  age  of  29.1  years  (p  =  0.09).  Pregnant
omen registered  for  antenatal  care  at  public  hos-
itals had  a higher  level  of  awareness  of  LLINs
56.7% aware)  than  those  at  private  hospitals  did
26.7% aware)  [2 =  24.13,  df  = 2,  p  =  0.00].
In contrast  to  the  number  of  respondents  who
ere aware  of  LLINs,  only  23.6%  owned  and  were
sing  an  LLIN  for  malaria  prevention  (27.9%  of
others of  children  under  ﬁve  years  vs.  19.8%  of
regnant  women),  as  displayed  in  Table  2. Among
regnant  women  registered  at public  hospitals  for
ntenatal  care,  26.8%  owned  and  used  LLINs  com-
ared with  9.5%  among  those  registered  at  private
ospitals.  The  odds  ratio  of  0.29  has  a  95%  conﬁ-
ence interval  of  0.13—0.64,  and  the  chi  square
tatistic with  the  Yates  correction  is  10.68  with  a
-value of  0.00.
easons for  non-use of LLINs among
espondentshe  reasons  for  non-use  of  LLINs  illustrated  in  Fig.  2
how  that  the  most  common  reason  given  for  not
sing a  treated  net  was  a lack  of  awareness  about
LINs.
 of  LLIN  by  respondents.
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Table  1  Socio-demographic  characteristics  of  respondents.
Socio-
demographic
characteristics
Pregnant  women
(n=262)
Mothers  of  under-5  children
(n=233)
Total
(n=495)
Local  Government  Area
Frequency  %  Frequency  %  Frequency  %
Yewa  North 133  50.8 119  51.1  252  50.9
Ijebu  North 129  49.2 114  48.9 243 49.1
Total 262  52.9 233  47.1 495 100.0
Communities
Igbogila  123  46.9  109  46.8  232  46.9
Ijoun  10  3.8  9  3.9  19  3.8
Oru/Awa/Ilaporu  108  41.2  96  41.2  204  41.2
Mamu  21  8.0  19  8.2  40  8.1
Total  262  52.9  233  47.1  495  100.0
Religion
Christianity  193  73.7  146  62.7  339  68.5
Islam  69  26.3  83  35.6  152  30.7
Traditional  0  0.0  4  1.7  4  0.8
Total  262  52.9  233  47.1  495  100.0
Marital  Status
Never  married  3  1.1  6  2.6  9  1.8
Married  258  98.5  225  96.6  483  97.6
Divorced  1  0.4  1  0.4  2  0.4
Separated  0  0.0  1  0.4  1  0.2
Total  262  52.9  233  47.1  495  100.0
Education
None  52  19.8  42  18.0  94  19.0
Primary  86  32.8  52  22.4  138  27.9
Secondary  103  39.3  111  47.6  214  43.2
Post-secondary  21  8.0  28  12.0  49  9.9
Total  262  52.9  233  47.1  495  100.0
Occupation
Unemployed  1  0.4  1  0.4  2  0.4
Housewife  23  8.8  20  8.6  43  8.7
Farming  41  15.6  17  7.3  58  11.7
Artisan  76  29.0  114  48.9  190  38.4
Civil  servant  19  7.3  25  10.9  44  8.9
Professional  (e.g.  Banker)  8  3.1  12  5.2  20  4.0
Trading  86  32.8  42  18.0  120  25.9
Student  5  1.9  0  0.0  5  1.0
Other  3  1.1  0  0.0  3  0.6
No  response  0  0.0  2  0.9  2  0.4
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ources and preferred outlets for accessing
LINshe  various  outlets  where  the  117  respondents
ho used  LLINs  reported  receiving  the  treated  nets
rom included:  public  hospitals  (67.5%),  pharmacies
r
o
l
c233  47.1  495  100.0
15.4%),  wholesale  shops  (10.3%),  private  hospi-
als (1.7%),  and  market  vendors  (1.3%).  Only  1
espondent  (0.8%)  could  not  recall  where  she
btained the  LLIN.  When  asked  about  which  out-
et was  preferred  for  accessing  an  LLIN  in  their
ommunities, the  majority  of  respondents  (87.9%)
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Table  2  Awareness,  use  of  LLIN  and  perceived  most  vulnerable  persons  deemed  ﬁt  for  LLIN  use  among  respondents
by  their  status.
Awareness  of  LLIN  among  respondents  by  their  status
Respondent’s  status  Aware
Frequency  %
Not  aware
Frequency  %
Undecided
Frequency  %
Total
Frequency  %
Pregnant  women  117  44.7  144  55.0  1  0.4  262  52.9
Mothers  of  children  under  ﬁve  years  108  46.4  124  53.2  1  0.4  233  47.1
Total  225  45.5  268  54.1  2  0.4  495  100.0
2 =  0.15  df  =  2  p  =  0.9259
LLIN  use  among  respondents  by  their  status
Respondent’s  status Yes
Frequency %
No
Frequency %
Undecided
Frequency %
Total
Frequency %
Pregnant  women  52  19.8  210  80.2  0  0.0  262  52.9
Mothers  of  children  under  ﬁve  years 65  27.9  166  71.2  2  0.9  233  47.1
Total  117  23.6  376  76.0  2  0.4  495  100.0
2 =  6.92  df  =  2  p  =  0.0314
Perceived  most  vulnerable  persons  deemed  ﬁt  for  LLIN  use
Persons  deemed  ﬁt  Pregnant
women
Frequency %
Mothers  of  children
under  ﬁve  years
Frequency %
Total
Frequency
%
Pregnant  women 6  2.3  0  0.0  6  1.2
Spouse  only 1  0.4  0  0.0  1  0.2
Children  <  5  years  only 152  58.0  155  66.5  307  62.0
Self  and  spouse 11  4.2  2  0.9  13  2.6
Self  &  grown-up  children 1  0.4 2  0.9  3  0.6
Self  &  young  children  <  5  years  only 91  34.7  73  31.3  164  33.1
Undecided  0  0.0 1  0.4  1  0.2
Total  262  52.9  233  47.1  495  100.0
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preferred  government  hospitals.  In  contrast,  very
few preferred  market  vendors  (3.5%),  popular
and trusted  community  members  (3.0%),  phar-
macy/chemist  shops  (1.0%),  or  private  hospitals
(0.5%),  while  4.0%  did  not  respond.  In  Yewa  North,
the most  preferred  outlets  were  public  hospi-
tals (70.6%)  and  private  hospitals  (14.7%).  On
the contrary,  public  hospitals  (70.0%)  and  phar-
macies/chemist  shops  (20.2%)  were  preferred  in
Ijebu North.  Similarly,  while  the  pregnant  women
preferred  accessing  the  treated  nets  from  pub-
lic hospitals  (70.6%)  and  private  hospitals  (16.8%),
the mothers  of  children  less  than  ﬁve  years  of
age preferred  public  hospitals  (70.0%)  and  pharma-
cies/chemist  shops  (16.3%).
Perception of LLINs among respondentsAmong  the  117  respondents  that  used  LLINs,  the
majority  of  them  (97.4%)  had  a  positive  percep-
tion of  the  use  of  LLINs.  On  the  contrary,  2.6%
were indifferent  in  their  response.  Of  those  who
o
t
t
herceived  net  use  positively,  50.9%  considered  it
elatively more  effective  in  preventing  mosquito
ites and  49.1%  said  that  the  net  is  more  cost-
ffective than  other  means  of  preventing  mosquito
ites.  Multiple  regression  coefﬁcients  showed  that
he two  key  factors  associated  with  respondents’
erceptions  of  LLINs  were  marital  status  (0.24)  and
ducation (0.20).  Other  factors  that  did  not  inﬂu-
nce respondents’  perceptions  included  religion,
ccupation  and  age.
espondents’ perceptions of the most
ulnerable individuals with the greatest
eed of LLIN in the household
hen  the  respondents  were  asked  who  they
eemed ﬁt  to  use  the  LLIN  if one  was  freely
rovided for  their  respective  households,  95.0%
f the  pregnant  women  correctly  identiﬁed  both
hemselves  and  children  under  ﬁve  years  of  age  as
he most  vulnerable  groups  ﬁt  to  use  an  LLIN,  as
ighlighted  in  Table  2.  Among  mothers  of  children
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Table  3  Willingness  to  pay  for  LLINs  among  respondents  by  their  LGA  and  community.
Local
Governemnt  Area
Willing  to  pay  for  LLINs?
Yes
Frequency  %
No
Frequency  %
Undecided
Frequency  %
Total
Frequency  %
Yewa  North  181  71.8  71  28,2  0  0.0  252  50.9
Ijebu  North  236  97.1  6  2.5  1  0.4  243  49.1
Total 417  84.2  77  15.6  1  0.2  495  100.0
2 =  62.98  df  =  2  p  =  0.0000
Communities
Igbogila  174  75.0 58 25.0 0 0.0  232  46.9
Ijoun  6  31.6 13 68.4 0 0.0 19  3.8
Oru/Awa/Ilaporu  199  97.5  4  2.0  1  0.5  204  41.2
Mamu  38  95.0  2  5.0  0  0.0  40  8.1
Total  417  84.2  77  15.6  1  0.2  495  100.0
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nder  ﬁve  years  of  age,  66.5%  correctly  mentioned
hildren less  than  ﬁve  years  of  age  as  the  sole
ulnerable group  most  in  need  of  an  LLIN.  The
espondents’ level  of  education  was  found  to
igniﬁcantly correlate  with  their  perception  of  who
as most  vulnerable  to  malaria  and  required  LLIN
se in  the  household  (2 =  34.96,  df  = 18,  p  =  0.01).
erceived fair price and willingness to pay
or an LLIN among respondents
verall,  the  cost  of  a  treated  net  in  the  study  com-
unities,  according  to  those  that  had  knowledge
f the  cost,  ranged  considerably  from  free  (incen-
ive for  attendees  of  antenatal  and  postnatal  public
linics)  to  N1200.00  (US$7.50)  in  the  commercial
arket. In  general,  the  average  reported  cost  of  a
reated net  in  the  study  communities  was  N993.00
US$6.20) [N932.00  (US$5.83)  in  Yewa  North  vs.
1030.00  (US$6.44)  in  Ijebu  North]  with  a  median
ost of  N1000.00  (US$6.25).
When  the  respondents  were  asked  whether  they
ould be  willing  to  pay  (WTP)  if  the  LLINs  were  sold
t a  hypothetical  price  of  N800.00  (US$5.00)  in  their
ommunities  (because  the  free  LLIN  distribution  is
rossly below  rational  expectation),  the  majority
84.2%) of  the  495  respondents  were  willing  to  pay
w
p
w
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Table  4  Perceived  fair  prices  respondents  were  actually  w
Perceived  fair  price  willing  to  pay  Frequ
≤  N300  (US$1.87)  12  
N301  (US$1.88)  -  N500  (US$3.12)  63  
N501  (US$3.13)  -  N600  (US$3.75)  2  
Total  77  he  cost  of  N800.00  (US$5.00)  for  a treated  net,
hile 15.6%  were  unwilling  to  pay.  Indifference  to
his net  price  in  regard  to  purchasing  the  material
as reported  in  0.2%  of  individuals.  The  respon-
ents’ willingness  to  pay  (WTP)  for  LLINs  according
o their  LGA  and  community  of  residence  is  pre-
ented in  Table  3. Willingness  to  pay  (WTP)  was
igniﬁcantly  determined  by  education  (2 =  47.94,
f =  6,  p =  0.00)  and  occupation  (2 =  49.84,  df  =  18,
 =  0.00).  Among  the  unwilling  15.6%,  the  reported
easons  for  being  unwilling  to  pay  for  the  treated
aterial at  the  hypothetical  price  were:  an  inability
o afford  it  (72.7%),  a lack  of  work/money  (26.0%),
nd a lack  of  need  for  the  net  (1.3%).
When the  15.6%  of  respondents  who  were  unwill-
ng to  pay  the  hypothetical  price  of  N800.00
US$5.00) were  asked  to  provide  prices  they  were
ctually  willing  to  pay  for  a treated  net,  they
entioned prices  ranging  from  N100.00  (US$0.63)
o N600.00  (US$3.75).  The  mean  reported  price  that
he initially  unwilling  respondents  were  actually
TP was  N423.38  (US$2.65)  [N419.44  (US$2.62)  in
ewa North  vs.  N420.00  (US$2.63)  in  Ijebu  North]
ith a  median  of  N400.00  (US$2.50).  The  actual
rices respondents  perceived  as  affordable  and
ere willing  to  pay  for  LLINs  are  presented  in
able  4.
illing  to  pay  for  LLINs.
ency  %
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Discussion
This  study  examined  the  awareness,  perception,
use and  affordability  of  LLINs  among  pregnant
women and  mothers  of  children  under  ﬁve  years  of
age in  the  Ijebu  North  and  Yewa  North  LGAs  of  Ogun
State. It  is  evident  from  the  study  that  awareness
and use  of  LLINs  were  low  among  the  study  popu-
lations. Overall,  the  study  showed  the  low  afford-
ability of  LLINs  for  these  respondents  despite  their
high WTP  for  the  material  for  malaria  prevention.
The identiﬁcation  of  children  under  ﬁve  years  of
age as  the  most  vulnerable  group  in  need  of  LLIN
use by  more  than  half  of  the  respondents,  as  shown
in Table  2,  is  encouraging.  On  the  contrary,  it  is
disturbing  that  very  few  of  the  respondents,  includ-
ing the  pregnant  women  who  were  interviewed,
perceived  pregnant  women  to  be  at  an  equally
high risk  of  malaria  as  children  under  ﬁve  years
of age.  There  is  therefore  a  need  for  intense  and
extensive  public  health  education  on  malaria  as  a
preventable  disease  that  emphasizes  those  most
at risk  in  the  community.  The  health  education
program needs  to  further  emphasize  the  conse-
quences of  malaria  for  a  child  under  ﬁve  years  of
age and  for  a  pregnant  mother  and  her  unborn  baby,
as well  as  the  importance  of  malaria  prevention
in these  two  groups  of  people.  Health  education
also needs  to  emphasize  the  need  within  house-
holds to preferentially  provide  LLINs  to  pregnant
women and  children,  especially  those  under  ﬁve
years of  age,  in  cases  where  it  is  not  possible
to purchase  one  for  every  family  member.  For
effective health  education  program  implementa-
tion, there  is  a  need  for  synergy  between  the  State
Ministry of  Health,  the  National  Malaria  Control
Programme managers  and  the  National  Orientation
Agency under  the  Federal  Ministry  of  Information
and Communications  in  development  of  a  public
health  education  package  to  address  the  deﬁcien-
cies in  LLIN  awareness  and  perception  among  the
population.  It  is  believed  that  this  strategy  will
signiﬁcantly  contribute  to  increased  awareness,
demand and  use  of  the  treated  nets,  will  thus  help
achieve the  NMSP  and  MDG  malaria  targets  by  2013
and 2015,  respectively,  and  will  continue  contribut-
ing to  improvements  beyond  these  time  points.
The observed  percentage  of  respondents  in  the
study communities  who  used  LLINs  is  far  from  the
percentage  of  populations  at  risk  of  malaria  that
was expected  to  be  sleeping  under  LLINs  by  2010.
The low  use  of  LLINs,  with  the  RBM  deadline  now
passed, could  compromise  the  attainment  of  the
MDG for  malaria  by  2015  in  the  study  communities  if
urgent pragmatic  measures  are  not  taken  to  rapidly
increase  access  to  the  LLINs.
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This  study  illuminated  a number  of  important
ssues occurring  in  everyday  life  that  remain  bar-
iers to  sustained  LLIN  use  among  respondents  in
he study  communities.  These  issues  may  hinder
he attainment  of  the  NMSP  and  MDG  targets  of
educing  malaria-related  morbidity  and  mortality
y 50%  by  2015.  The  reasons  reported  by many
espondents for  non-use  of  LLINs  included  lack  of
wareness,  issues  of  convenience,  humid  weather
onditions,  and  perceptions  of  cost.  These  barriers
o LLIN  use  in  the  study  are  similar  to  those  reported
y Galvin  et  al.  [31]. It  is  encouraging  that  a  large
umber  of  respondents,  particularly  those  not  using
LINs, mentioned  very  few  disadvantages  of  the
reated nets,  as  illustrated  in  Fig.  2,  and  that  the
eported  advantages  were  mainly  malaria  preven-
ion and  avoiding  mosquito  bites.  The  reduction  of
osquito bites  as  the  main  LLIN  beneﬁt  perceived
y many  of  the  respondents  is  very  encouraging
nd similar  to  the  ﬁndings  reported  by  Gunasekaran
t al.  [32]  in  a  study  on  the  use  of  LLINs  in  Orissa
now Odisha)  State,  India.  These  results  provide  an
ptimistic foundation  for  launching  and  planning
romotional  programs  that  will  de-emphasize  the
erceived problems  attributed  to  LLIN  use  by  some
espondents  and  will  emphasize  the  beneﬁts  of  LLIN
se in  the  study  area  and  state  in  general.
The  low  use  of  LLINs  reported  in  the  study
s perhaps  connected  to  the  ability  and  willing-
ess of  the  respondents  to  pay  for  LLINs  in  the
tudy area  because  the  products  were  not  readily
vailable  to  access  by  people.  This  is  contrary
o the  expectation  that  the  products  are  to  be
ade available  for  free  at  designated  hospitals
or the  target  populations.  The  price  that  respon-
ents  were  willing  to  pay  for  LLINs  in  this  study
as less  than  the  real  costs  and  subsidies  are.
herefore,  equitable  affordability  of  the  commodi-
ies  in  the  study  area  needs  to  be  facilitated.  The
nability  to  pay  for  the  cost  of  LLINs  by  some
f the  respondents  could  perhaps  be  attributed
o the  disparity  between  the  actual  retail  price
f an  LLIN  and  the  average  income  of  the  study
rea. Approximately  63%  of  people  in  Ogun  State,
here  the  study  was  conducted,  live  on  less
han US$1.00  (N160.00)  a day  [33]  given  that
 large  number  of  the  respondents  were  subsis-
ence farmers,  artisans  and  petty  traders  who  have
een reported  to  earn  low  incomes  in  a study
n understanding  the  low  income  population  in
igeria [34].
The  willingness  to  pay  (WTP)  for  LLINs  in  thistudy is  similar  to  those  WTP  ﬁgures  reported  by
hatia and  Fox-Rushby  [35]  in  a  descriptive  analy-
is of  a  household  survey  on  willingness  to  pay  for
reated mosquito  nets  in  Surat,  India;  by  Legesee
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ierception  and  affordability  of  long-lasting  insectic
t  al.  [36]  in  a  study  of  households’  willingness  to
ay for  LLINs  in  three  urban  communities  of  Assosa
one, western  Ethiopia;  and  by  Gunasekaran  et  al.
32]  in  another  study  on  LLIN  acceptability  and  will-
ngness to  purchase  and  use  LLINs  in  Orissa  (now
disha)  State,  India.
It  is  necessary  that  an  LLIN  distribution  system
n the  study  area  takes  account  of  the  diversity  in
TP for  LLINs  if  it  is to  ensure  equity  in  access  to
he nets  for  the  target  populations,  as  suggested  by
nwujekwe  et  al.  [37]. In  view  of  the  respondents’
ccupations  being  a  strong  determinant  of  their
TP  for  the  treated  nets,  LLIN  ﬁnancing  mecha-
isms are  needed  in  the  study  area.  It  is  believed
hat this  will  ensure  that  lower  socio-economic
roups and  those  at  greater  risk  of  malaria  have
quitable  access  to  LLINs  and  are  protected,  as
mphasized  by  Onwujekwe  et  al.  [38].  Conse-
uently, we  suggest  that  social  marketing  of  LLINs
t a  subsidized  price  or  as  a  free  supply  and  assur-
nce of  the  availability  of  the  commodity  could
ncourage people,  particularly  those  who  cannot
fford the  commercial  retail  cost,  to  buy  and  use
LINs.  Strategies  that  increase  access  to  LLINs  by
reating a  demand  sustainable  by  market  access
lso need  to  be  developed  for  implementation.
We share  the  belief  that  assessing  the  willing-
ess of  people  to  pay  for  a  product  is a  step  toward
nforming policymakers  about  the  amount  house-
olds  are  prepared  to  pay.  The  outcome  of  such
n assessment  could  motivate  policy  formulation
n strategies  to  address  the  issue  through  cost-
ecovery  schemes  and  the  introduction  of  subsidies,
s evident  in  a  study  that  assessed  a  cost-effective
pproach to  LLIN  delivery  in  Kenya  [22].  Nonethe-
ess, the  obtained  mean  and  median  WTP  ﬁgures
an also  be  used  to  guide  policy  decisions  on  appro-
riate  pricing  of  LLIN  materials.
Findings  showed  that  the  majority  of  the  respon-
ents  had  a  preference  for  public  hospitals  as  the
ain outlets  through  which  LLINs  could  be  effec-
ively  distributed  in  the  study  communities.  The
act that  a  few  others  had  access  to  the  treated
ets through  private  outlets  indicated  that  these
ther  outlets  should  be  involved  in  the  distribution
etwork in  the  study  communities.  The  ﬁndings
emonstrated that  distribution  strategies  that  will
ncrease net  coverage  in  the  study  area  need  be
dopted.
Furthermore,  with  a  vibrant  and  successful
etail system  in  the  country,  for  example  through
elected private  hospitals,  patient  medicine  ven-
ors and  other  retail  outlets,  a  partnership  between
he public  and  private  sectors  should  be  consid-
red for  effective  LLIN  distribution.  Among  other
hings,  the  private  sector  can  assist  with  increasing
o
a
c
streated  nets  531
he  demand  for  malaria  services  by  reaching  iso-
ated populations  through  commercial  networks.
his may  be  a  seemingly  ambitious  goal,  particu-
arly given  the  difﬁculty  of  successfully  inﬂuencing
arkets in  the  long  run.  However,  unless  this  part-
ership is  effectively  implemented,  thousands  of
eople, as  demonstrated  by  the  results  from  the
tudy area,  will  not  beneﬁt  from  LLIN  use  and  the
ositive  health  impact  it  bestows.
The school  delivery  of  LLINs  could  also  be  consid-
red as  a  strategy  of  reaching  school-aged  children,
articularly  those  under  the  age  of  ﬁve  years.
his could  contribute  to  achievement  of  universal
LIN coverage,  as  emphasized  by  Noor  et  al.  [39].
he National  Strategic  Plan  for  insecticide  treated
ets (ITNs)  (NATNETS)  is  comprised  of  three  core
oncepts:  increasing  the  demand  for  ITNs,  creating
 national  public-private  partnership  for  develop-
ng a sustainable  domestic  commercial  ITN  market,
nd implementing  targeted  subsidies  aimed  at  high-
isk groups  through  a National  Voucher  Scheme.  This
rogram was  successfully  implemented  in  Tanza-
ia [40,41]  and  could  similarly  be  adopted  in  the
alaria control  program  in  these  Nigerian  study
ommunities,  and  in  Ogun  State  in  general.
On a  positive  note,  the  ﬁndings  of  this  study  have
ffered  insights  for  planning  health  promotional
rograms to  increase  awareness  of  and  demand
or LLINs  in  the  study  communities,  after  having
howed  a lag  in  the  NMSP  and  RBM  targets  and  the
ctual  levels  of  awareness  and  LLIN  use  for  malaria
ontrol.  The  study  has  illuminated  some  distal
eterminants of  the  malaria  burden  that  cause
nderlying  vulnerability  to  the  disease  in  the  study
ommunities,  including  the  socio-economic  context
nd perceptions  about  environmental  conditions
nd convenience  as  they  relate  to  LLIN  use.  Future
alaria control  program  action  in  the  area  there-
ore should  include  a  broad-spectrum  approach  that
ill meaningfully  address  both  the  distal  and  fun-
amental  determinants  of  the  disease.  Efforts  also
eed to  be  intensiﬁed  to  make  adequate  infor-
ation and  LLINs  themselves  more  available  and
ccessible  at  an  affordable  cost  to  communities.
his is  important  if  appreciable  progress  toward  the
argets of  the  NMSP  by  2013  and  the  Millennium
evelopment  Goals  by  2015  is  to  be  made  in  the
tudy communities,  the  State  and  the  country.
The major  limitation  of  this  study  is  the  focus  on
wo LGAs  of  Ogun  State  in  one  part  of  the  country.
 larger  study,  with  an  adequate  sample  size  that
s more  representative  of  the  geo-political  zones
f the  country,  is  needed  to  provide  ﬁndings  that
re better  and  more  generalizable  to  the  entire
ountry. Thus,  there  is  a  need  to  replicate  this
tudy in  varied  settings  across  the  State  and  the
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country  in  general  before  widespread  recommen-
dations  can  be  made.  Nonetheless,  this  limitation
does not  undermine  the  validity  of  this  study’s  ﬁnd-
ings.
Conclusion
It should  be  emphasized  that  this  study  pro-
vides insights  into  how  the  LLIN  distribution
program  implementation  for  malaria  control  can  be
improved  in  the  immediate  future  in  Ogun  State  and
in the  country  at  large.  For  wide  coverage  of  LLIN
use through  equitable  access  among  the  population,
malaria  control  program  managers  at  the  State  and
LGA levels  should  include  provisions  for  subsidies
to create  sustained  availability,  affordability  and
increased  use  of  LLINs.
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